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 Assessment is a critical component of the educational experience. The purpose 
of this study was to examine dental students’ assessment preferences and their 
relation to students’ approaches to learning. The study also investigates the impact of 
gender, age, GPA and class level on dental students’ assessment preferences. Two 
hundred sixteen dental students at University of the Pacific Arthur Dugoni School of 
Dentistry have completed a self-reported 67-item questionnaire. Open-ended 
questions requiring long answers were the least preferred assessment method as 
perceived by the dental students, while multiple-choice questions are the most 
preferred assessment method. Deep approach to learning was significantly and 
positively correlated with oral test, alternative test, concept map, open-ended 
questions and questions that require higher order thinking. Surface approach to 
learning, however, was not significantly correlated with any assessment type.  Age, 
gender, GPA and class level all have significant impact on dental students’ 
assessments preferences. 
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Chapter 1: Introduction 
 
Assessment is a critical component of the educational experience. Assessment 
methods have generally been considered as a means to determine grades and to find 
out to what extent students had reached the intentional course objectives. Recently, 
however, newer ideas posit that the potential benefits of assessment are much broader 
and that they can impact all phases of the learning process (Brown & Knight, 1994; 
Gibbs, 1990; Scouller, 1998). The way students prepare themselves for any 
assessment method depends on how they perceive and value that method of 
assessment, and these effects can have either direct or indirect impacts on their 
learning (Boud, 1990; Nevo, 1995).  
This study focused on improving our understanding of dental students’ 
perception of the current assessment methods used in dental education. In addition, it 
explored the relationship between students’ assessment preferences and their learning 
approaches, age, gender, class level, and GPA. In this chapter, I start with a brief 
background description of the broad topic of assessment and the specific issue that is 
the focus of the study.  
Background 
Assessment is an important aspect of the educational experience. Brown and 
Knight (1994) described assessment as the heart of the student learning experience. 
Assessment drives what students think is important, where they focus their time, and 
how they view themselves as students and future professionals (Brown, Bull, & 
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Pendlebury, 2013). This study explored assessment in the context of competency-
based education, the educational model for the predoctoral dental curriculum 
recognized by the American Dental Education Association (ADEA) and prescribed by 
the Commission on Dental Accreditation (CDA). The accreditation standards for 
dental education were changed in 1997 to require a competency-based approach, 
based on the following definition: “Competent: The levels of knowledge, skills, and 
values required by the new graduate to begin independent, unsupervised dental 
practice” (Commission on Dental Accreditation, 2006, p. 21). The literature on 
performance assessment in health sciences education indicates that not only the recall 
and recognition of specific facts and the demonstration of technical skills should be 
evaluated but also students’ ability to integrate information within a given context and 
apply it in unique situations that require critical thinking and problem-solving 
(Epstein & Hundert, 2002). 
Competency-based assessments in the dental field are used to measure the 
student’s ability to include and use different realms of the course content that combine 
practice with daily work in that specific health field environment, including patient 
interaction in a setting as close to the real-life work setting as possible (Hendricson & 
Kleffner, 1998).  In addition, Competency-based assessments were established to 
assist dental students in obtaining necessary knowledge; procedural, technical, and 
problem-solving skills; and critical thinking capacities that are required in their 
competency-based learning approach (Albino et al., 2008). 
 Moreover, in recent years, there have been reports in the dental education 
literature of educational innovations such as problem-based learning, web-based 
learning, patient simulations, service-learning, and other approaches designed to help 
students develop critical thinking skills and understand the concepts of evidence-
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based oral health care. This movement toward a wider spectrum of teaching and 
learning methods in dental education emphasizes the importance of using appropriate 
assessment methods that are coherent with the level of cognitive skills that could be 
developed with these new techniques (Epstein, 2007). 
 Kramer et al. (2009) described a variety of assessment methods and the proper 
practice to use in evaluating competence in dental education. They reviewed the 
strengths, limitations, validity, and reliability of each assessment method with an 
indication of its best practice in dental education. These different types of assessments 
were classified into six categories, which reflect the style of the assessment and the 
requests from the students.  The first type of assessment is selected and constructed 
response items (written assessment), where students choose the best option and use 
their own words to respond. The second assessment type is faculty assessment, 
observing student performance; faculty observe students performing tasks that they 
should be competent in and are related to their profession.  Faculty members use a 
checklist and scale to perform the assessment. The third is a multi-source assessment, 
in which different assessment tools are used to offer a general observation on the 
progression of the student and his or her level of competency. A fourth type of 
assessment is simulation, which uses computer-based applications and pragmatic 
models. The fifth type is multi-competency, comprehensive assessments, which use 
the objective structured clinical examination (OSCE) and the triple jump exercise 
(TJE). The last tool is work samples, such as portfolios or record review (Kramer et 
al, 2009). Based on the “toolbox” provided by Kramer et al., each of these assessment 
methods are described in detail in Chapter 2. 
 Students’ perceptions of these competency-based assessment methods can 
affect their learning experience. As mentioned earlier, assessments determine what 
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students think is important and how they spend their time and effort on practicing and 
memorizing (Brown et al., 2013) Moreover, Watkins and Hattie (1985) found that the 
type of assessment significantly influences students’ styles of learning. For example, 
students who prefer multiple-choice questions usually are surface learners, while 
students who prefer open-ended essay questions tend to be deeper learners. Therefore, 
the goal in this study was to empirically investigate the perceptions of dental students 
toward thecompetency-based assessment methods used in the dental education 
environment and explore their relation to their learning approaches. 
Description of the Research Problem 
 Most of the literature on assessment in dental schools has focused on 
strategies to improve assessments methods and their calibration among raters in 
preclinical laboratory courses and the clinic (Albino et al., 2008; Esser, Kerschbaum, 
Winkelmann, Krage & Faber, 2006; Licari, Knight & Guenzel, 2008). Although these 
are important issues that directly influence assessment in dental education, very few 
articles have addressed the dental students’ view toward that assessment (Albino et 
al., 2008). The students’ experience of evaluation and assessment determines the way 
in which they approach learning. Conversely, the way students think about learning 
and studying determines the way they deal with assignments and evaluation tasks 
(Entwistle & Entwistle, 1991; Marton & Säljö, 1997; Ramsden, 1997). Thus, 
assessment can be considered one of the defining features that influence students’ 
learning approaches (Gijbels, Van de Watering, Dochy, & Van den Bossche, 2005). 
 The literature shows that differences in students’ assessment preferences are 
correlated with differences in learning approaches (Birenbaum, 1997; Birenbaum & 
Feldman, 1998; Gijbels et al., 2005). However, little is known about dental students’ 
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assessment preferences and its relation to the student learning experience (Gijbels et 
al., 2005). 
Purpose of the Study 
 This study presents a comprehensive review of dental students’ preferences 
about current assessment methods used in dental education and the relation between 
their assessment preference and approaches to learning. In addition, it investigates the 
relations between students’ assessment preference and their gender, age, GPA, and 
class level, thus making a significant contribution to our current understanding of the 
competency based assessment methods used in the dental education field. 
Research Questions 
• What is the dental students’ perception of the current assessment methods 
used in dental education?  
• What are the dental students’ most preferred assessment methods? 
• Is there any relation between students’ assessment preference and their 
learning approach? 
• Is there any relation between students’ assessment preference and their gender, 
age, GPA, or class level? 
Significance of the Study 
 Entwistle (1991) found that the most significant factor that determines what 
students learn is not the educational context but the students’ perception of the 
learning environment. Students’ perceptions of the learning setting determines how 
they actually learn. Thus, it is very important to consider individuals’ learning style 
and perceptions while planning assessments practices and methods.  Recently, the 
concept of assessment preferences, which discusses students’ opinions, perceptions, 
and preferences of different assessment styles has drawn a lot of attention in the 
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literatures (Struyven, 2004). This provides the rationale for the primary focus of this 
study into students’ perceptions of the current competency-based assessment methods 
used in dental education environments, and whether it has any relation to the students’ 
gender, age, GPA, class level or their learning approaches. 
 This study was designed to provide students with a “louder voice” by which 
they can share their preferences of dental school assessment methods, which methods 
they prefer the most, and whether there is any relation between their assessments 
preferences and their learning experiences. Dental students provide feedback on the 
quality of their dental education every time they complete a course evaluation. This 
study was designed to serve as another mechanism for dental students to share their 
views on the assessment methods used to evaluate their learning and the overall 
educational environment.  
Theoretical Framework 
 The conceptual framework followed in this study is the relationships between 
two concepts: assessment preferences and approaches to learning. This relationship 
was studied for the first time by Gijbels and Dochy (2006), who found a positive 
relationship between a deep learning approach and a preference for new modes of 
assessment and for tasks that require higher-order thinking (see also Baeten, Dochy, 
& Struyven, 2008). Conversely, surface-approach learners were negatively correlated 
with a preference for tasks that require higher-order thinking (Gijbels & Dochy, 
2006). Moreover, some literature supports the notion that students who prefer a deep 
approach to learning usually prefer evaluation methods that support understanding 
(Entwistle &Tait, 1990).  This study is based on the theoretical framework of Gijbels 
and Dochy (2006) and addressed the relationship between students’ assessment 
preferences and their approaches to learning. Gijbels and Dochy (2006) only studied 
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students’ preferences toward formative assessment; however, this study explored 
dental students’ preferences of all the current methods of assessment used in dental 
education based on three main dimensions: assessment type, item format, and 
cognitive process. In addition, this study explored the relationship between students’ 
assessment preferences and their age, gender, class level, and GPA. 
Description of the Study Procedure 
 This study used a quantitative methodology. Surveys were distributed to all 
dental students at University of the Pacific who were enrolled in the Doctor of Dental 
Surgery program, DDS, during the fall semester of 2017. Students’ assessment 
preferences were measured by the Assessment Preferences Inventory (API) 
(Birenbaum, 1994), which originally contained 67 items scored on a 5-point Likert 
scale; 42 items were used in this study. Students’ approaches to learning were 
measured by the Revised Two-Factor Study Process Questionnaire (R-SPQ-2F) 
(Biggs, Kember & Leung, 2001), which consists of 20 items. Descriptive analyses 
were carried out by calculating the mean and the standard deviation for the continuous 
variables considered in the study. A Pearson correlation and multiple regressions were 
used to assess the associations between the different scores.   
Limitations of the Study 
The purpose of this study was to reveal dental students’ assessment 
preferences and to examine if a relationship exists between students’ preferences of 
assessment and their learning approaches. The data collected for the research study 
included a convenience sample composed of dental students from the classes of 2018, 
2019, and 2020, all attending the same dental school, University of the Pacific, in 
California. Due to the limited study sample, results may not be generalizable beyond 
the specific study population. Furthermore, the results of the study were based solely 
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on how the respondents rated themselves using the Assessment Preference Inventory 
(Birenbaum, 1994) and the Study Process Questionnaire (Biggs et al., 2001). In 
addition, the study was conducted during one academic semester, one week before 
final exams. Repeating the study several times throughout the academic year may lead 
to more accurate and reliable results. 
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Chapter 2: Review of the Literature  
 
 In the past, assessment was mainly used as a means to determine grades and 
the degree of competency students had regarding specific topics.  Currently, the 
understanding of the value of assessments is much greater than just a means of 
meeting an objective.  Assessments are a crucial part of the learning process, and 
different methods of assessment are needed at different stages of learning (Brown & 
Knight, 1994; Gibbs, 1999; Scouller, 1998). The types of assessment methods used in 
higher education have expanded considerably in recent years. New modes of 
assessment have enhanced the traditional evaluation background, formerly 
categorized by both the multiple-choice examination and the essay (Sambell, 
McDowell & Brown, 1997). More recently, portfolios, simulations, self- and peer-
assessment, and other alternative assessment methods have been introduced in higher 
educational contexts (Struyven, Dochy, & Janssens, 2003). 
Assessment in Higher Education 
 Assessments in higher education are generally organized into two main 
categories: formative and summative.  The role of formative assessments is to 
promote reflection and reassurance, give insight and guidance for future learning, and 
identify what is important within a large body of information (Brakke & Brown, 
2002).  On the other hand, the role of summative assessments is to evaluate 
competency, ability to practice, and fitness to move to higher levels (Boud & 
Falchikov, 2006; Case, 2007).  There are advantages and disadvantages to both 
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methods.  The positive aspect of formative assessments is guiding students when they 
are beginning to learn voluminous and detailed information and motivating them to 
meet requirements, i.e., drawing on intrinsic motivation to learn and make 
achievements successfully (Friedman Ben-David, 2000).  Alternatively, the positive 
aspects of summative assessments are that students can be responsible for their 
studies within a course and they are held accountable for information.  However, the 
demands of summative assessments can sometimes act as obstacles to additional 
practice or training, and lack of proper feedback may act as a deterrent to continued 
learning (Epstein, 2007; Schuwirth & Van der Vleuten, 2004; Sullivan, 2005). An 
important distinction to consider when discussing assessments is what methods are 
appropriate for formative and summative use.  This difference is particularly 
important for definitive competency evaluations, such as those used for licensing and 
certifications (Epstein, 2007).   
 All methods of assessment have strengths and intrinsic flaws. One way to 
compensate for the flaws of any single assessment is to use a variety of different 
evaluation methods and multiple observations throughout a course (Epstein & 
Hundert, 2002; Wass, Van der Vleuten, Shatzer, & Jones, 2004). This approach has 
been encouraged as a result of the heavy critique of dependence on traditional 
assessments methods and their inadequacies.  Furthermore, in recent years many 
researchers have argued that evaluation methods need to reflect the diverse learning 
styles of students and provide appropriate assessments for diverse learning processes 
(Van Der Vleuten, 1996). Additionally, assessments should expand the students’ 
psychological strategies to learning (Cassidy & Eachus, 2000; Gibbs & Habeshaw, 
1989; Kell & van Deursen, 2002; Race, 2006). Multiple methods of assessment can 
also address problems by ensuring that a single assessment is beneficially aligned 
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with the projected learning outcomes and does not produce a negative result on the 
students’ methods of learning (Biggs, 2003; Ramsden, 1992). The content that 
students review and the means by which they approach revisions have been correlated 
to not only the types of evaluations they complete but also their impressions of 
learning (Entwistle & Entwistle, 1997; Scouller ,1998; Scouller & Prosser, 1994). As 
a result, assessments are quite powerful in affecting the way students learn (Craddock 
& Mathias, 2009; Gibbs, 1992).   
Assessment in Dental Education 
 In the last decade, medical and dental schools, licensing institutions, and 
postgraduate programs have striven to offer accurate, dependable, and appropriate 
competency evaluations for trainees and practicing physicians and dentists (Batalden, 
Leach, Swing, Dreyfus, & Dreyfus, 2002; Epstein & Hundert, 2002; Leung, 2000). 
The three primary objectives of the assessments in health care education are to 
enhance the abilities of all learners and practitioners by means of motivating and 
guiding future learning, protecting the general public by recognizing inept physicians, 
and providing a foundation for selecting applicants for advanced training (Epstein, 
2007).    
 In this study, I discuss assessment in the context of competency-based 
education, the educational model for the pre-doctoral curriculum authorized by the 
American Dental Education Association and endorsed by the Commission on Dental 
Accreditation (Albino et al., 2008). In a series of articles intended to define 
competency in the context of dental education (Chambers & Gerrow, 1994; Glassman 
& Chambers, 1998), the authors defined it as dental students’ knowledge, skills, and 
values in the context of a beginning independent dental practice. A competent dentist 
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or dental student has generally been defined as one who is able to accurately self-
assess (Chamber, 1994).   
The Institute of Medicine report on dental education in the mid-1990s called 
specific attention to the need for authentic assessment of student progress and 
outcomes (Field, 1995). In response to this movement, competency-based 
accreditation standards in dental education were implemented by the Commission of 
Dental Accreditation (CODA) in 1998.  These standards demonstrated the need for 
new approaches to evaluating dental students. Research supports the idea that dental 
educators should not only evaluate recall and recognition of specific facts and 
demonstration of technical skills but also the ability to synthesize information within 
a specific context and the capacity to apply knowledge in situations that demand 
critical thinking and problem-solving skills, i.e., competency-based assessment 
(Epstein & Hundert, 2002).  
 The ultimate goal of competency-based assessment in healthcare 
education is to conclude that students are able to include and apply the various areas 
of learning that compose competent practice on a daily basis over an extended period 
of time and in an environment that is comparable to the actual work setting 
(Hendricson & Kleffner, 1998). Thus, competency-based education requires 
competency-based assessment approaches (Albino et al., 2008). 
Assessments of students’ learning in the dental curriculum ensure that they are 
acquiring the essential knowledge, procedural and technical skills, problem-solving 
techniques, and critical thinking capabilities. The results of assessments are equally 
valuable to students and professors because student strengths and weaknesses can be 
identified, difficulties within the curriculum or class structure can be addressed, and 
students’ progression and achievement of specific skills required for entry-level 
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practitioners can be evaluated (Kramer et al., 2009). It is also important to recognize 
that many skills are used in the professional environment of dentistry.  Therefore, a 
variety of assessment methodologies are required to adequately evaluate the different 
areas of dental education learning and skills. Using a couple of different evaluation 
methods for a wide variety of skills, knowledge, and strategies in dentistry would be 
an inadequate use of assessment (Epstein, 2007).  
 In 2005, the Commission on Change and Innovation in Dental Education 
(ADEA CCI) was created by the American Dental Education Association in order to 
create agreement within the dental education community about the necessary 
innovations in dental education that would guarantee that dental school graduates 
begin serving the public as fully competent professionals in oral health (Field, 1995; 
Nitko & Brookhart, 2007). In 2006, the ADEA CCI delivered an outline of 
fundamental principles that were intended to illustrate dental education and advise 
and direct dental curricula (Haden et al., 2006). The ADEA CCI’s vision of the dental 
education environment is illustrated through the following domains: critical thinking, 
lifelong learning, humanistic environment, scientific discovery and integration of 
knowledge, evidence- based oral health care, assessment, faculty development, and 
the health care team (Haden et al., 2006). Therefore, assessment in dental education 
represents a critical component of successful education in the skills, knowledge, and 
professional standards that outline the competent practice of dentistry.  
 As a part of its efforts to advance dental education, the ADEA CCI created a 
number of task forces, including the Task Force on Student Outcomes Assessment. 
The specific goal of this task force is to improve assessment practices in dental 
education. The task force, led by Dr. Gene A. Kramer, director of testing services at 
the American Dental Association, created a toolbox designed to provide dental 
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educators with a variety of techniques and methods for assessing the acquisition of 
competencies associated with the successful practice of dentistry. The assessment 
tools described range from familiar and frequently used assessment techniques such 
as multiple-choice and short-answer essay items to newer and less familiar methods 
such as objective structured clinical examinations (OSCEs), portfolios, and triple 
jump exercises. The task force also described the strengths and weakness of all 
different assessment methodologies used in dental education. What follows is a brief 
overview of the types and principles of assessment methods as described in that 
toolbox article (Kramer et al., 2009). 
 Dental education assessment methods are compiled into six classifications 
according to assessment format and the kind of response required from students: 1) 
selected and constructed response items (written assessment), in which students either 
choose the best response from a number of different options or write their own 
response; 2) faculty assessment by observing student performance, in which teachers 
observe students perform tasks related to a specific professional skill and use a list 
and rating scales to conduct the evaluation; 3) multi-source assessment, in which a 
variety of assessment tools and methods are used to  provide a well-rounded analysis 
of students’ progression toward competence; 4) simulation, in which computer-based 
applications and real models are used;  and 5) multi-competency, comprehensive 
assessments, which include the objective structured clinical examination (OSCE), 
which is mainly described as a set of work stations that involve standardized 
procedures for the dental student to perform, and triple jump exercise (TJE). A 
clinical TJE consists of three phases or “jumps” in which dental students interview 
and examine patients while observed by faculty or write an assessment of the findings 
from the patient assessment using the SOAP format (subjective data, objective data, 
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assessment, plans). Finally, the sixth category is  work samples, in which portfolios or 
other types of record reviews are evaluated (Kramer et al., 2009). 
 This study aimed to identify what assessment types and formats are preferred 
by dental students, what opinions students have on different assessment methods, and 
if any relationship exists between student preferences and their approaches to 
learning. 
Students’ Assessment Preferences 
 Students’ perceptions of assessment can affect their learning experience. The 
way students prepare themselves for an assessment depends on how they perceive the 
assessment method and these effects can have either positive or negative influences 
on learning (Dogan & Kultu, 2010).  Assessment can determine what students think is 
important and how they spend their time and effort on reviewing and studying (Brown 
et al., 2013). “If we want to change student learning, then change the methods of 
assessment” (Brown et al., 2013, p. 301). Newble and Jaeger (1983) demonstrated 
that changing a clinical assessments format to a clinical practical examination 
augmented the amount of time medical students spent in the wards. Additionally, 
Watkins and Hattie (1985) found that the method of assessment influences the style of 
learning. Memorization or reproductive styles of learning were promoted by multiple-
choice questions while independent and deeper methods of learning resulted from 
projects and open-ended assessments.  It is important to consider that in many 
educational contexts, where traditional assessments are common, independent 
learning and in-depth methods of study have declined (Biggs, 1987; Harper & 
Kember, 1986). Furthermore, some students dismiss in-depth methods of study due to 
course assessments that require memorization and a great deal of reproductive 
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learning (Ramsden, 1987). Accordingly, it is very important to consider students’ 
learning approaches while planning the assessments process.   
Recently, the idea of assessment preferences in which students share their 
opinions, perceptions, and preferences of different assessment styles has gained 
attention in the literature. According to the studies of Zoller and Ben-Chaim (1997), 
Birenbaum and Feldman (1998), Traub and McRury (1990), and Zeidner (1987), male 
students usually prefer multiple-choice formats or straightforward questions to essay 
assessments or contextualized constructed-response questions. Scouller (1998) 
investigated the relationships between students’ learning approaches, preferences, 
perceptions, and performance with two assessment methods.  The first method was a 
multiple-choice question assessment covering information from an entire course.  The 
second method was an essay assignment on a focused area but requiring a deeper and 
more detailed study. The results showed that those students who preferred essay style 
assessment would have more positive results on essays than on the multiple-choice 
format of assessment.  Essays were also a common assessment method preference 
among females.  Overall, a common factor in all studies regarding students’ 
assessment preferences is that students prefer those assessment methods that promote 
less stress and anxiety (Scouller, 1998). 
 Birenbaum (1994) introduced a questionnaire called the Assessment 
Preference Inventory (API).  The goal of this questionnaire was to determine student 
preferences regarding three areas of assessment.  The first were assessment-form 
dimensions such as assessment type, item format type, and pre-assessment preparation. The 
second were examinee-related dimensions such as cognitive processes, students’ role and 
responsibilities, and conative aspects. The third area was rubrics and grading methods. 
From the questionnaire results, Birenbaum (1997) found a correlation between 
  
27
assessment preferences and learning approaches. Moreover, Birenbaum and Feldman 
(1998) discovered that students who preferred essay questions tended to use a deeper 
study approach, while those who preferred multiple-choice formats mainly use a 
surface study approach. These findings were confirmed by Baeten et al. (2008). 
Birenbaum and Feldman also concluded that providing students with their preferred 
style of assessment encouraged them to study more and perform optimally.    
 However, nothing is really known about dental students’ preferences of 
assessment methods and if there are any relationships to gender, age, class level, or 
GPA to their learning approaches.  This study examined dental students’ perspective 
on assessment methods currently used in dental education. The ideal academic 
environment with ideal assessment methods could enhance students’ learning 
approaches and contribute towards their personal development and psychosomatic 
and social well-being (Divaris et al., 2008). 
Students’ Learning Approaches 
 The world today moves at a rapid pace in the development of information 
technology, internationalization, and globalization.  This puts a greater emphasis on 
continuous and lifelong learning (Tynjala; 2008). Professionals and lifelong learners 
must take deep approaches to learning if they want to remain proficient in this 
constantly evolving world (Birenbaum 2007; Gijbels 2007). The deep approach to 
learning occurs when students comprehend and analyze meaning within the content 
being studied. Four strategies assist students in meeting this goal: relating ideas to 
previous knowledge, looking for patterns, checking evidence, and critically 
examining arguments. The deep approach is in stark contrast to the surface approach 
to learning. The surface approach is a method of learning in which students simply 
aim to meet the general requirements of a course.  The motivation and strategy are 
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strictly aimed at receiving positive results from assessments.  Generally, the course 
content is perceived as a variety of unrelated pieces of information (Entwistle, 1997; 
Marton & Säljö, 1997), which requires memorization and reproduction of facts 
(Birenbaum & Rosenau, 2006).  
 Due to the changing and competitive world, a successful student and 
professional within the dental profession must go beyond competency in basic 
knowledge within the area of study.  Therefore, academic institutions must meet the 
challenge to develop and apply learning and teaching practices that cultivate students’ 
skills in the realm of critical thinking, accessing and applying knowledge 
resourcefully, and synthesizing and deducing information (Segers, Van den Bossche 
& Teunissen, 2003). The assessment method is an important factor in encouraging 
students to implement these deep learning strategies (Gibbs, 1999; Scouller, 1998). 
Research shows that assessments and teaching practices that require problem solving, 
critical thinking, and conceptual understanding are the means to encourage use of 
deep learning strategies (Trigwell & Prosser, 1991). 
Students’ Assessment Preferences and Learning Approaches 
 The way in which students think about learning and studying determines the 
way in which they tackle assessments and evaluation tasks. Moreover, the students’ 
experience of evaluation and assessment determines the way in which they approach 
future learning. As a result, assessment can be defined both logically and empirically 
as the determinant of students’ approaches to learning (Entwistle & Entwistle, 1991; 
Marton & Säljö, 1997; Ramsden, 1997).  For some students, meaning or purpose is 
insignificant.  They simply focus on specific details, with the intention to memorize 
parts, study the arrangement of information, with the purpose of being able to meet 
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the requirements of an evaluation. Such students do not gain significant insight 
regarding the texts (Struyven et al., 2003).  
 The correlation between approaches to learning and assessment preferences 
was investigated by Gijbels and Dochy (2006). Their results showed a significant 
positive relationship between deep approach learning methods and the preference for 
higher-order thinking assignments, permanent evaluation, and a new means of 
assessment. Surface approaches to learning were also investigated.  The results 
showed a significant negative correlation between preference for assignments that 
require higher-order thinking and surface learning approaches before and after 
experience with formative assessments (Gijbels & Dochy, 2006). Research 
(Birenbaum ,1997; Birenbaum & Feldman, 1998) also showed that differences in 
assessment preferences are associated with differences in learning strategies.  In 
conclusion, literature has supported the idea that students who prefer a deep approach 
to learning prefer assessment procedures that require deep thinking and understanding 
(Entwistle & Tait, 1990). 
Conclusion 
 Most of the literature on assessment in dental schools has focused on two 
areas: calibration among raters and the technical design of assessments (Albino et al., 
2008). These are relevant issues that focus on the responsibilities of faculty members 
in administering assessments, but research on students’ perception and preferences of 
assessment in dental education is lacking. 
 An analysis by Entwistle (1991) concluded that the most influential factor that 
determines what a student learns is not the educational context itself but the student’s 
perception of that educational environment.  This finding provided the foundation for 
the primary focus of this study into students’ perceptions of evaluation practices and 
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assessment methods in the current dental education environment. This paper presents 
a comprehensive review of students’ perceptions about current assessment methods 
used in dental education, their preferences and its relation to their learning 
approaches, gender, age, class level, and GPA, thus making a significant contribution 
to our current understanding of the dental education field.  
 Furthermore, if assessments drive the curriculum and dictate students’ study 
habits and priorities (Abrahamson, 1978), how do students’ assessment preferences 
influence their intellectual development and attitudes towards learning and studying? 
Such question played an important role in this study. Junior, senior, and graduate 
dental students at the University of the Pacific completed the study survey and 
provided their responses.  
 The importance of including student input in education is considered a key 
component of processes used to monitor the quality of academic programs. There are 
a number of methods for compiling student feedback regarding the details of their 
education.  Examples include course evaluations, end-of-year questionnaires, and 
competency self-assessment surveys; however, dental schools tend to focus on the 
passing rates on standardized tests rather than students’ perceptions of their education 
(Henzi et al., 2007). Therefore, this study provided a forum where the students’ voices 
could be heard and ideally given greater importance.  
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Chapter 3: Methodology 
 
 The main purpose of this study was to examine dental students’ assessment 
preferences and if there are any relationships between these preferences and students’ 
learning approaches and some demographic factors. This chapter presents the overall 
research design, describes and explains the demographics of the sample population, 
the data collection procedure, and instruments. This section describes the Assessment 
Preference Inventory (API) and Revised Two-Factor Study Process Questionnaire (R-
SPQ-2F) and discusses the validity and reliability of these instruments as well as the 
procedures that were used to collect the data. Lastly, this section describes the types 
of data analysis methods that were used to respond to the research questions and 
presents the research limitations. 
Research Questions 
The specific research questions that guided this study are as follows: 
• What is the dental students’ perception of the current assessment methods 
used in dental education?  
• What are the dental students’ most preferred assessment methods? 
• Is there any relation between students’ assessment preference and their 
learning approach? 
• Is there any relation between students’ assessment preference and their gender, 
age, class level and GPA? 
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Research Design 
 This research study included descriptive statistics, relational and regression 
analyses to examine the assessment preferences of dental students enrolled at the 
University of the Pacific Arthur Dugoni School of Dentistry. The initial facet of this 
study used descriptive statistics to provide demographic information from the 
participating dental students and their perceptions about assessments. Correlational 
and regression analysis were used to determine the differences in students’ preferred 
assessment method in relation to their gender, age, class level, GPA, and learning 
approaches.  
Participants 
The target population was all dental students enrolled at the University of the 
Pacific Arthur Dugoni School of Dentistry. The school is the only institution in the 
United States accredited to teach an accelerated three-year program leading to a 
Doctor of Dental Surgery (DDS) degree. Dental students at University of the Pacific 
complete a full curriculum of pre-clinical and basic sciences classes in their first year 
of dental school followed by 2 years of clinical education. 
 The survey was distributed during fall semester of 2017, directed to all DDS 
students of class cohorts of 2018, 2019, and 2020. An electronic survey was sent 
through Survey Monkey to all DDS students in all class levels. The number of 
students in each class was 143 (2018), 143 (2019), and 142 (2020). In total, the 
sample population was 428 DDS students. 203 dental students have completed and 
submitted the survey. All data in this study, including GPA, were self-reported by the 
dental students.  
 
 
  
33
Research Procedure 
Approval was obtained from the institutional review board at the University of 
the Pacific. Participants were offered a $5 dollar Starbucks gift card if they completed 
and submitted the survey. All items in the questionnaire were marked as required, 
therefore, all the submitted questionnaires were complete; 216 students participated in 
the study and complete the questionnaire.   
All student information was kept confidential. In an effort to maintain absolute 
privacy of information, the names of the students were not required on the survey. 
After completion of the study, the de-linked data files will be kept in password 
protected file for three years and then electronically destroyed. 
Instruments 
Assessment Preference Inventory. Students’ preferences in assessments 
were measured by the Assessment Preference Inventory (Birenbaum, 1994). The API 
contains 67 items Likert-type questions designed to measure seven dimensions of the 
assessment methods used in higher education categorized into three groups: 
assessment-form-related dimensions, examinee-related dimensions, and grading and 
recording. Each dimension contains multiple items. A copy of the English version of 
the inventory is presented in Appendix A. All items were scored on a 5-point Likert 
scale ranging from 1 (not at all) to 5 (to a great extent). For this study, 42 items were 
selected to measure the assessment-form category of the assessment methods used in 
dental education. This category included three dimensions: assessment-type 
dimension, which included 14 items measuring three variables (written test, oral test, 
and alternative tests, which include take home test, paper project, portfolio, 
computerized test, self assessment and peer assessment); item-format dimension, 
which include 16 items measuring eight variables (multiple-choice questions, concept 
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map, questions that require short answers, questions that require long answers/essay, 
contextualized questions, decontextualized questions, and a variety of different type 
of tasks); and cognitive process dimension, which included 12 items that measured 
the tasks that required higher-order thinking. 
Revised Two Factor SPQ. Students’ approaches to learning were measured 
by the Revised Two-Factor Study Process Questionnaire (Biggs et al., 2001). The R-
SPQ-2F is a refined version of Biggs’ (1987) original Study Process Questionnaire 
(SPQ). In the theoretical framework of the SPQ, three approaches to learning (surface, 
deep, and achieving) were proposed, each with a motive and strategy subscale. 
Validity studies (Kember & Leung, 1998) indicated a two-factor model. Other 
studies, including cross-cultural research studies, showed that a two-factor solution 
with deep and surface approaches, rather than the initial three-factor solution, 
accounted for most of the variance (Snelgrove & Slater, 2003; Watkins & Regmi, 
1996; Zhang, 2000). Because of these results, Biggs and colleagues (2001) refined the 
SPQ. The revised two-factor SPQ consists of 20 items scored on a 5-point Likert 
scale; a copy of the English version is presented in Appendix B.  Students have to 
indicate to what extent each item is true for them. The response categories are (1) 
rarely or never true for me, (2) sometimes true for me, (3) half of the time true for me, 
(4) often true for me, and, (5) always or almost always true for me. The questionnaire 
categorizes students into two different approaches to learning: surface learning 
approaches (referring to student intentions in learning by memorizing and 
reproducing the factual contents of the study materials; α = 0.76) and deep learning 
approaches (associated with student intentions in understanding and constructing the 
meaning of the content to be learned; α = 0.77) (Baeten et al., 2008).  
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The research survey also included questions for the collection of students’ 
demographic information including age, gender, class level, and GPA. (Appendix C) 
Data Analysis 
 For the purpose of data analyses, SPSS version 24 was used. Descriptive 
statistics were used to summarize the demographic background of the dental students 
including their age, gender, class level and GPA. Correlational and regression 
analyses were performed to probe the relationships between students’ assessment 
preferences and their learning approaches, age, gender, class level, and GPA. 
Limitations 
 The data collected for the research study was a convenience sample composed 
of dental students from the classes of 2018, 2019, and 2020 all attending the same 
dental school in California. Due to the limited study sample, results may not be 
generalizable beyond the specific study population.  
 Furthermore, the results of the study are based solely on how the respondents 
rated themselves using the API and the F-SPQ-2F scales. Assessment preferences and 
approaches to learning are not consistent and can change with experience (Gijbels & 
Dochy; 2006; Struyven, Dochy, Janssens, Schelfhout & Gielen, 2008). Gijbels and 
Dochy (2006) investigated the change among assessment preferences after a hands-on 
experience with group assignments. The preference for higher-order thinking tasks 
decreased significantly after the experience. Conversely, Struyven et al. (2008) found 
that preferences for a case-based examination; an oral group exam; and self-, peer-, 
and co-assessment increased after students’ experience with these kind of assessment 
formats. In order to enhance the results of this study, students’ assessment preferences 
and learning approaches should be measured several times through the academic year.  
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 In conclusion, the purpose of this relational study was to explore dental 
students’ assessment preferences and to examine the relationship between students' 
preferences and learning approaches and a series of demographic variables.  
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Chapter 4: Results 
 
In this study, the dental students’ perception of the current assessment methods 
used in dental education were measured.  In addition, the relationships between 
students’ assessment preference and their learning approach, gender, age, class level, 
and GPA were explored. Four research questions were studied:  
1. What is the dental students’ perception of the current assessment methods 
used in dental education?  
2. What are the dental students’ most preferred assessment methods? 
3. Is there any relation between students’ assessment preference and their 
learning approach? 
4. Is there any relation between students’ assessment preference and their gender, 
age, class level or GPA? 
The results of preliminary analyses are presented first and include (1) 
reliability and validity results of SPQ and API; (2) demographic data representation of 
the participants; and (3) statistical assumptions that include the assumption of 
normality, linearity, and multicollinearity, independence of observations, lack of 
significant outliers, and homoscedasticity. Results from the main analyses, addressing 
the four research questions, used descriptive statistics, Pearson’s correlation, and 
multiple regression statistical methods. 
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Preliminary Analyses 
Reliability. The alpha coefficients of the revised two-factor SPQ were as 
follows: surface learning approaches (α = 0.84) and deep learning approaches (α = 
0.83).  The alpha coefficient for the whole scale was .78. Therefore, the revised two-
factor SPQ has shown high reliability of internal consistency.   
The reliability was also test for all three dimensions of the API used in this 
study. The alpha coefficient of the assessment-type dimension, item-format 
dimension, and cognitive process dimension were .71, .72, and .88, respectively. All 
three dimensions have shown high internal consistency.  Moreover, the reliability for 
the whole API scale consisting of 42 items was also high. The alpha coefficient of the 
API in this study was .89.   
Participants. The target population of this study was all DDS dental students 
enrolled at the University of the Pacific Arthur Dugoni School of Dentistry during fall 
semester of 2017, including all class cohorts of 2018, 2019, and 2020. Two hundred 
sixteen dental students participated in the study, which brings the response rate to 
(50.2%). Demographic distribution of the participant population is shown in Table 1. 
There were slightly more males (50.0%) than females (49.5%). Participants in the 20-
25 age range were the highest percentage (74.1%), while the participants in the 31–35 
age range (1.4%) were the lowest. The majority of the students were in the “B” range 
(60%), (13%) were A students and only (3%) of the participants reported their GPA 
as D.  The sample was distributed between all three class cohorts with 26%, 39%, and 
33% representing class of 2018, 2019 and 2020 respectively. See Appendix D 
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Table 1. Participants’ Demographic Distribution 
 
 Frequency Percent 
Age   
20 to 25 160 74.1 
26 to 30 53 24.5 
31 to 35 
 
3 1.4 
Gender   
Male 108 50.0 
Female 
 
107 49.5 
Accumulative GPA   
>3.67 (A) 28 13.0 
3.33 to 3.66 (B) 67 31.0 
3.00 to 3.32 (B-) 63 29.2 
2.67 to 2.99 (C)  40 18.5 
2.33 to 2.66 (C-) 11 5.1 
2.00 to 2.31 (D) 
 
7 3.2 
DDS Class   
Class of 2018 57 26.4 
Class of 2019 86 39.8 
Class of 2020 73 33.8 
 
 Statistical assumptions. In the first place, the assumption of normality should 
be satisfied to conduct correlation and multiple regression analysis. The skewness and 
kurtosis for normal variables should be within the values range of -2 through +2.  In 
the study, the skewness and kurtosis for the independent variables and the dependent 
variables were within that values range (Table 2).  
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Table 2. Skewness and Kurtosis 
 Skewness Kurtosis 
Written Test -.26 -.41 
Oral Test .34 -1.15 
Alternative Tests -.09 -.08 
SPQ deep .19 -.14 
SPQ surface .23 -.36 
Multiple-choice 
Questions 
-1.02 .69 
Concept map  .02 -1.24 
Open-ended questions 
requiring short answer 
-.22 -1.21 
Open-ended questions 
requiring long answer  
.61 -.97 
Contextualized Questions -.72 .58 
Decontextualized 
Questions 
-.85 1.06 
A variety of tasks of 
different types 
-.99 .21 
Cognitive Process -.47 .81 
DDS Class Level -.12 -1.31 
Age 1.40 .87 
Gender .00 -2.01 
GPA .53 -.02 
 
Linearity is established by a straight-line relationship between variables.  
Bivariate scatter plots were examined to confirm linearity (Appendix E).  Linearity 
between most variables was apparent.   
However, linearity between age and all the dependent variables was not 
apparent.  In addition, linearity between gender and all the dependent variables was 
not apparent.  Thus, age and gender were transformed by rank transformation. Rank 
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transformation is most appropriate for converting a nonlinear relationship between 
variables to a linear relationship (Conover & Iman, 1982). 
In addition, the data must not show multicollinearity, which occurs when 
independent variables are highly correlated with each other. Multicollinearity were 
detected by inspecting tolerance/VIF values.  Small VIF values (<3) indicate low 
correlation among variables.  In the study, the data do not show multicollinearity 
because all VIF values were less than 3 (Appendix F).  
Moreover, the independence of observations (i.e., the independence of 
residuals) was also tested. Independence of observations was checked by using the 
Durbin-Watson statistic. The Durbin-Watson statistic should be between 1.5 and 2.5 
(Nerlove & Wallis, 1966). In the study, all the Durbin-Watson statistics were between 
1.5 and 2.5 (see Appendix G).  
Moreover, there should be no significant outliers. Outliers were detected using 
casewise diagnostics and “studentized” deleted residuals.  Eight outliers were 
removed to improve the statistical analysis (see Appendix H).   
The assumption of homoscedasticity should also be met. Scatterplots was used 
to check the assumption of homoscedasticity (see Appendix I).  The Q-q plot of the 
residuals indicates that the assumptions of normality of residuals were not violated 
(see Appendix J). 
Main Analysis  
Research Question #1. What is the dental students’ perception of the current 
assessment methods used in dental education?  Descriptive statistics was performed to 
measure the dental students’ perception of the current assessment methods used in 
dental education. Multiple-choice questions had the highest scores (m=4.23), 
followed by questions that required higher thinking order (m=3.48) and alternative-
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type of assessments (m=3.44). Open-ended questions requiring long answers and oral 
exams had the lowest score (m=2.26 and m=2.31, respectively).  Open-ended 
questions requiring long answers were the least preferred assessment method as 
perceived by the dental students, while multiple-choice questions are the most 
preferred assessment method, see Table 3. 
 
Table 3. Descriptive Statistics 
 
Assessment Types 
Mean Std. Deviation 
Statistic Std. Error Statistic 
Written Test 3.2942 .05541 .77576 
Oral Test 2.3179 .08120 1.13386 
Alternative Test 3.4401 .04644 .65020 
Multiple-choice questions 4.2347 .05859 .82027 
Concept map  2.8394 .09494 1.31897 
Open-ended questions requiring 
short answer 
2.9948 .09317 1.29766 
Open-ended questions requiring 
long answer  
2.2656 .09392 1.30133 
Contextualized questions 3.7866 .05556 .77786 
Decontextualized questions 3.7925 .05797 .81162 
A variety of tasks of different 
types. 
3.8878 .07950 1.11293 
Questions requiring high 
cognitive process 
3.4880 .05129 .71800 
 
Research Question #2.  What are the dental students’ best assessment 
methods?  Descriptive statistics was also conducted to measure the best assessment 
methods as perceived by dental students.  The assessment methods prefernces were 
measured by three dimensions: assessment-type, item-format, and cognitive process.  
Assessment type dimension consists of written, oral and alternative methods.  
Alternative methods, which include take-home test, paper project, portfolio, 
computerized test, peer-assessment and self-assessment had the highest score and was 
perceived by the dental students "as the best assessment type” (m=3.44, Table 3).   
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 Item-format dimension includes multiple-choice question, concept map, open-
ended questions requiring short answer, open-ended questions requiring long answer, 
contextualized questions, decontextualized questions, and a variety of different tasks.  
Students liked multiple-choice questions the most (m=4.23; see Table 3).   
 Cognitive process dimension includes 14 items that measure students’ 
preferences of the questions that require higher-order thinking. Cognitive process item 
#11, CP11 (i.e., questions that require critical thinking) had the highest score among 
the others (m=3.95). However, item #6 (i.e. questions that require data analysis and 
interpretation) had the least score among higher order thinking questions, Table 4. 
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Table 4. Cognitive Process 
 
 
  
Mean Std. Error Std. Deviation 
1. Knowledge questions related to 
the reading assignment 
3.1837 .08550 1.19698 
2. Comprehension questions related 
to the material taught by the 
instructor 
3.7143 .08088 1.13228 
3. Questions requiring the 
application of material learned 
during the course to a new 
situation. 
3.6888 .07622 1.06702 
4. Questions that require the 
providing of an example 
3.4133 .07716 1.08018 
5. Questions that require comparing 
different concepts/ideas 
3.5153 .07807 1.09299 
6. Questions that require data 
analysis and interpretation 
3.1276 .08798 1.23166 
7. Questions that require drawing a 
conclusion 
3.5306 .07532 1.05446 
8. Questions that require an overall 
view of the relations among all 
topics learned 
3.6071 .07390 1.03466 
9. Questions that require creativity 
and imagination 
3.3367 .08213 1.14975 
10. Questions that require personal 
explanation or opinion 
3.4308 .08783 1.22646 
11. Questions that require critical 
thinking 
3.9541 .07024 .98342 
12. Questions in which one is asked 
to evaluate another’s solutions or 
opinions 
3.3538 .08520 1.18970 
13. Questions that require scientific 
investigation. 
3.1633 .09046 1.26648 
14. Questions that require problem 
solving. 
3.8469 .07077 .99075 
 
Research Question #3.  Is there any relation between students’ assessment 
preference and their learning approach? Pearson’s product-moment correlation 
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analysis and multiple regression analysis were both used to solve this research 
question. 
A Pearson’s product-moment correlation analysis was used to evaluate the 
existence of significant linear relationships between the dental students’ learning 
approaches and their assessment preference (see Appendix K).  Deep approach was 
significantly and positively correlated with written test (r=.19, p =.00), oral test (r 
=.30, p =.00), and alternative test (r =.23, p =.00).  Moreover, deep approach was 
significantly and positively correlated with concept map (r =.21, p =.00), open-ended 
questions requiring short answer (r =.30, p =.00), open-ended questions requiring 
long answer (r =.41, p =.00), contextualized questions (r =.26, p =.00), 
decontextualized questions (r =.34, p =.00), and the cognitive process dimension (r 
=.48, p =.00). Surface approach to learning was not significantly correlated with any 
assessment type. 
 In addition, multiple regression analysis was conducted.  Multiple regression 
analysis is most appropriate for predicting the impact of learning approaches on the 
students’ assessments method preferences. In terms of assessment-type dimension, 
deep approach to learning predicted all types of assessments, written (β=.19, p<.001), 
oral (β=.29, p<.001), and alternative (β=.23, p<.001). However, in regard to item 
format, deep approach to learning predicted concept map, open-ended questions that 
require short answer, open-ended questions that require long answer, or essays, 
contextualized questions, decontextualized questions, and a variety of different types 
of questions. Deep approach to learning also predicted cognitive process dimension of 
the assessment preferences. Surface approach to learning, however, only predicted 
written assessment in the assessment-type dimension.  
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 Research Question #4.  Is there any relation between students’ assessment 
preference and their gender, age, GPA, and class level?  A Pearson’s product-moment 
correlation analysis was used to evaluate the existence of significant linear 
relationships between the variables of interest. Gender was significantly and 
negatively correlated with oral test (r =-.20, p =.00).  Male students performed better 
in oral test than female students.  Gender was also significantly and negatively 
correlated with open-ended questions requiring long answers (r =-.16, p =.02). ).  
Male students performed better in open-ended questions requiring a long answer than 
female students.  
Age was significantly and positively correlated with decontextualized 
questions (r =.15, p =.03).  Students’ GPA was significantly and negatively correlated 
with open-ended questions requiring long answers (r =-.13, p=.00) and contextual 
questions (r =-.18, p =.00).  Since GPA was coded as 1= highest GPA and 7 = lowest 
GPA, students with higher GPAs preferred open-ended questions requiring long 
answers and contextualized questions. 
 Students’ class was significantly and positively correlated with concept map (r 
=.22, p =.05), since class level was coded as 1= class of 2018, 2= class of 2019 and 
3=2020, junior students preferred concept map questions more than senior and 
graduate students.  Students’ class was significantly and negatively correlated with 
open-ended questions a requiring long answer (r =-.20, p =.00), contextualized 
questions (r =-.14, p =.04), and decontextualized questions (r =-.16, p=.02). Graduate 
students, or those from the class of 2018, which was coded as 1, preferred open-ended 
questions contextualized and decontextualized questions. In addition, students’ class 
was significantly and negatively correlated with cognitive process dimension (r=-.26, 
p=.00). Students further along in their studies were more interested in cognitive 
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process, which means the Class of 2018, or graduate students, were more interested in 
questions that require higher order thinking.  
A multiple regression analysis was also conducted for this research question.  
Multiple regression analysis is most appropriate for predicting the impact of all six 
independent variables, deep learning approach, surface learning approach, age, 
gender, class level, and GPA, on the dependent variable(s) which were the assessment 
dimensions.   
The first dimension to be used as dependent variable was assessment-type 
dimension. Gender (β=.20, p<.001), deep approach (β=.19, p<.001), and surface 
approach (β=.15, p <.011) predicted written assessment. The model accounted for 
9.4% of the variance, Table 5. However, only gender (β=-.17, p <.011) and deep 
approach (β=.29, p<.001) predicted oral assessment.  The model accounted for 13.7% 
of the variance, see Table 6.  For alternative assessments, only deep approach (β=.23, 
p<.001) predicted them.  The model accounted for 6.0% of the variance, Table 7. 
 
Table 5. Regression Analysis: Written Assessment 
Model 
     
b β        t        p      R
2 
 (Constant) 2.020  4.676 .000 .09 
Age .001 .053 .733 .465  
Class level .010 .010 .138 .891  
Gender .003 .200 2.772 .006*  
GPA -.050 -.079 -1.104 .271  
SPQ deep .196 .192 2.648 .009*  
SPQ surface .152 .159 2.235 .027*  
Notes. *p <.05. a. Dependent variable: written test 
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Table 6. Regression Analysis: Oral Assessment 
Model 
     
b β         t         p           R
2 
 (Constant) 1.354  2.149 .033 .13 
Age .001 .061 .862 .390  
Class level -.067 -.045 -.631 .529  
Gender -.004 -.176 -2.489 .014*  
GPA .005 .006 .083 .934  
SPQ deep .443 .290 4.098 .000*  
SPQ surface .029 .020 .289 .773  
Notes. *p <.05. a. Dependent variable: oral test  
 
 
Table 7. Regression Analysis: Alternative Assessment 
 
Model 
     
b β          t       p        R
2 
 (Constant) 2.811  7.506 .000 .06 
Age .000 -.025 -.341 .733  
Class level .027 .032 .431 .667  
Gender .000 .041 .551 .582  
GPA -.027 -.050 -.683 .496  
SPQ deep .203 .233 3.164 .002*  
SPQ surface .022 .026 .366 .715  
Notes. *p <.05. a. Dependent variable: alternative test  
  
In terms of item-format dimension, age (β=-.16, p <.05) predicted multiple-
choice questions.  The model accounted for 3.4% of the variance, Table 8.  Class 
(β=.31, p<.001) and deep approach (β=.27, p<.001) predicted concept map. The 
model accounted for 14.9% of the variance, Table 9.  Deep approach (β=.27, p<.001) 
and surface approach (β=-.15, p=.02) predicted open-ended questions requiring a 
short answer.  The model accounted for 13.2% of the variance Table 10.  Gender (β=-
.14, p=.04) and deep approach (β=.35, p<.001) predicted open-ended questions 
requiring long answers.  The model accounted for 21.2% of the variance Table 11.  In 
addition, out of all the six independent variables, only deep approach predicted 
  
49
contextualized questions (β=.23, p<.001), decontextualized questions (β=.32, p<.001) 
and a variety of different type of tasks (β=.16, p <. 05).   The models accounted for 
10.2%, 14.8%, and 4.7% of the variance, respectively, Tables 12, 13 & 14.  
 
Table 8. Regression Analysis: Multiple-Choice Questions  
Model 
     
b β          t            p        R
2 
 (Constant) 4.372  9.104 .000 .03 
Age -.003 -.164 -2.207 .029*  
Class level -.065 -.061 -.810 .419  
Gender .000 -.034 -.456 .649  
GPA .004 .006 .077 .939  
SPQ deep .056 .051 .682 .496  
SPQ surface .066 .064 .871 .385  
Notes. *p <.05. a. Dependent variable: multiple-choice questions  
 
 
Table 9. Regression Analysis: Concept Map 
 
Model 
    
b β          t            p       R
2 
 (Constant) .232  .317 .752 .14 
Age .004 .131 1.851 .066  
Class Level .542 .318 4.431 .000*  
Gender -.003 -.109 -1.547 .124  
GPA .023 .021 .302 .763  
SPQ deep .486 .275 3.885 .000*  
SPQ surface -.021 -.013 -.189 .851  
Notes. *p <.05 a. Dependent variable: concept map  
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Table 10. Regression Analysis: Open-Ended Questions Requiring Short Answers 
 
Model 
    
b β         t        p         R
2   
 (Constant) 3.040  4.216 .000 .13 
Age .000 -.009 -.126 .900  
Class level -.026 -.015 -.209 .834  
Gender -.003 -.138 -1.948 .053  
GPA -.071 -.067 -.950 .343  
SPQ deep .475 .274 3.842 .000*  
SPQ surface -.250 -.155 -2.206 .029*  
Notes. *p <.05 a. Dependent variable: open-ended questions requiring short answers 
 
 
Table 11. Regression Analysis: Open-Ended Questions Requiring Long Answers 
 
Model 
     
b β              t        p         R
2    
 (Constant) 1.973  2.860 .005 .21 
Age .000 -.017 -.253 .800  
Class level -.189 -.112 -1.617 .108  
Gender -.003 -.140 -2.051 .042*  
GPA -.110 -.103 -1.527 .128  
SPQ deep .614 .353 5.173 .000*  
SPQ surface -.105 -.065 -.970 .334  
Notes. *p <.05. a. Dependent variable: open-ended questions requiring 
long answers (essays) 
 
 
 
Table 12. Regression Analysis: Contextualized Questions 
 
Model 
     
b β              t        p         R
2    
 (Constant) 3.377  7.651 .000 .10 
Age .001 .040 .561 .576  
Class level -.066 -.065 -.893 .373  
Gender .000 -.008 -.113 .910  
GPA -.084 -.130 -1.835 .068  
SPQ deep .249 .237 3.296 .001*  
SPQ surface .010 .010 .140 .889  
Notes. *p <.05. a. Dependent variable: contextualized questions mean  
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Table 13. Regression Analysis: Decontextualized Questions 
 
Model 
     
b β              t        p         R
2    
 (Constant) 2.914  6.505 .000 .14 
Age .002 .127 1.821 .070  
Class level -.069 -.065 -.915 .361  
Gender -.001 -.062 -.889 .375  
Accumulative 
GPA 
.021 .031 .454 .650  
SPQ deep .355 .324 4.624 .000*  
SPQ surface -.057 -.055 -.803 .423  
Notes. *p <.05. a. Dependent variable: decontextualized question mean 
 
 
Table 14. Regression Analysis: Variety of Tasks of Different Types  
 
 
The final assessment dimension that was used as dependent variable was 
cognitive process. Class (β=-.14, p=.02), gender (β=-.17, p<.001), and deep approach 
(β=.44, p<.001) predicted the cognitive process dimension of the assessment.  The 
model accounted for 30.1% of the variance, Table 15. 
 
 
 
Model 
      
b β           t        p         R
2    
 (Constant) 3.150  4.923 .000 .04 
Age .001 .041 .554 .580  
Class level -.085 -.060 -.792 .429  
Gender .001 .051 .695 .488  
Accumulative 
GPA 
.097 .106 1.452 .148  
SPQ deep .242 .164 2.209 .028*  
SPQ Ssrface -.080 -.058 -.798 .426  
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Table 15. Regression Analysis: Cognitive Process Dimension 
 
Model 
  
t p 
 
b β          R
2 
 (Constant) 3.130  8.726 .000 .30 
Age -1.666E-5 -.001 -.018 .986  
Class level -.137 -.147 -2.277 .024*  
Gender -.002 -.175 -2.760 .006*  
Accumulative 
GPA 
-.011 -.018 -.292 .771  
SPQ deep .431 .445 7.005 .000*  
SPQ surface -.092 -.102 -1.632 .104  
Notes. *p <.05. a. Dependent variable: cognitive process mean  
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Chapter 5: Discussion 
 
The contemporary dental education culture favors an integration of learning, 
teaching and assessment (Rust, 2007), in addition to the involvement of students as 
active and informed participants, and the focus on the processes of learning as well as 
the final results (Struyven, Dochy, and Janssens 2002). Dental students do not have 
many options when selecting courses nor in the topics that are covered in the dental 
curricula. The Commission on Dental Accreditation Curriculum creates all 
requirements and assessment methods.  Dental education requirements and 
assessments include specific skills and information related to clinical and biomedical 
knowledge.  Although students have little input regarding the assessments, they are 
usually keen on sharing their views on the curriculum and assessment methods that 
they experience (Henzi, Davis, Jasinevicius, & Hendricson, 2007).  
Discussion of Results 
In this study, the first research question was “What is the dental students’ 
perception of the current assessment methods used in dental education?” Multiple-
choice questions had the highest score, whereas open-ended questions requiring long 
answers had the lowest score.  Open-ended questions requiring long answers were the 
least preferred by the dental students.  These results are consistent with findings from 
previous studies involving college students. Struyven et al. (2005) reviewed students’ 
perceptions about assessment methods.  In their study, 35 documents were examined 
and they found that students preferred multiple-choice questions to essay questions. 
Moreover, Amin, Kaliyadan, and Al-Muhaidib (2011) examined the assessment 
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methods as perceived by medical students in Saudi Arabia. They found that multiple-
choice questions were the most preferred type of question.  
The second research question was “What are the best assessment methods as 
perceived by dental students?” Alternative method had the highest score and was 
perceived by the dental students “as the best assessment type.” Among the cognitive 
process items, CP11 (i.e., questions that require critical thinking) had the highest 
score. The current study complements previous findings that show that students prefer 
new alternative methods over traditional assessment types.  Buyukozturk and 
Gulbahar (2010) examined the best assessment methods as perceived by college 
students.  They surveyed 476 higher education students and conducted a MANOVA.  
They found that students most preferred alternative methods of assessment. 
Moreover, Amin et al. (2011) found that medical students’ assessment preference in 
the later clinical stages was for assessment methods requiring higher cognitive 
process such as critical thinking.  
The third research question was “Is there any relation between students’ 
assessment preference and their learning approach?  Deep approach was significantly 
and positively correlated with oral test, and alternative tests, concept map, open-ended 
questions requiring short and long answers, contextualized and decontextualized 
questions, and higher cognitive process dimension. The relationship between 
students’ assessment preference and their learning approach was consistent with 
findings from previous studies involving students’ assessment preferences.   
The current study complements previous findings that show the relationship 
between students’ assessment preference and their learning approaches. Gijbels and 
Dotch (2006) examined this correlation, surveying 108 undergraduate students. They 
found a significant relationship between differences in assessment preferences and 
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differences in approach to learning.  Deep approach learning methods were positively 
correlated with a preference for higher-order thinking assignments (higher cognitive 
process) and new means of assessment (alternative assessments).  They also found 
that preference for assignments that require higher-order thinking was negatively 
correlated with surface learning approaches.  
Struyven et al. (2005) examined the impact of students’ learning approaches 
on the ways in which they perceived assessment.  They concluded that students’ 
approaches to studying affect the ways in which they perceive assessment. Similarly, 
Watkins and Hattie (1985) found a strong relationship between the method of 
assessment and styles of learning.  They also suggested that open-ended assessments 
could result in deeper methods of learning.   
Scouller (1998) examined the relationships between students’ learning 
approaches, preferences, perceptions, and performance on two assessment methods 
(multiple-choice questions and essay assignments on a focused area that required 
deeper study).  Scouller found that those students who preferred the essay method had 
higher results than those who preferred the multiple-choice questions.   
Birenbaum and Feldman (1998) and Baeten et al. (2008) found that students who 
preferred essay questions were likely to use deeper study techniques.  Trigwell and 
Prosser’s (1991) research showed that assessments that open-ended questions were 
used to encourage deep learning strategies.  Birenbaum (1997) and Birenbaum and 
Feldman (1998) concluded that differences in assessment preferences were correlated 
with differences in learning strategies.  As educators we need to work on improving 
dental students’ perception toward the types of assessments that enhance deep 
learning approach. These assessments methods are oral test, alternative test, open-
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ended questions, contextualized and decontextualized questions, and using variety of 
different types of assessments. 
The fourth and last research question was “Is there any relation between 
students’ assessment preference and their gender, age, GPA, and class level?”  In the 
study, gender was significantly and negatively correlated with oral test and open-
ended questions requiring a long answer (essays).  Gender predicted written 
assessment, oral assessment, open-ended questions requiring a long answer (essays), 
and cognitive process dimension.  The relationship between students’ assessment 
preference and their gender was not consistent with findings from previous studies 
involving students.  In the current study we found that male students prefer oral 
assessment and open-ended question. This results oppose several literatures that found 
male students prefer multiple-choice formats to essay assessments (Zoller & Ben-
Chaim, 1997; Birenbaum & Feldman,1998; Traub & McRury, 1990; and 
Zeidner,1987). In addition, Evans and Waring (2011) examined the relationship 
between student teachers’ assessment feedback preferences, cognitive styles, and 
gender; 108 initial teacher education students were surveyed.  Interaction effects 
between cognitive styles and gender were found. Moreover, Watering et al. (2008) 
surveyed students in Dutch.  MANOVAs were conducted.  Watering et al. (2008) 
found that female students preferred the essay.   
Age was significantly and positively correlated with decontextualized questions. 
This finding concludes that older students prefer more complex structured questions. 
Age variable also negatively predicted multiple-choice questions. This reinforced the 
fact that older students prefer more complex higher order thinking questions. 
Students’ GPA was significantly and negatively correlated with open-ended questions 
requiring long answers (essays) and contextualized questions. GPAs were coded as 
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(>3.67=1) and (<2.00=5). Thus, students with higher GPAs prefer open-ended 
questions and contextualized questions coming directly from the textbook. These are 
new findings that have not been discussed before in the literature.   
Students’ class level was also significantly and positively correlated with 
concept map. Since class level was coded as senior students=1, class of 2018, and 
junior students= 3, class of 2020, junior students prefer concept map more than 
senior/graduate students. Students’ class was also significantly and negatively 
correlated with open-ended questions requiring long answers, contextualized 
questions and decontextualized questions, and cognitive process dimension. 
Birenbaum and Feldman (1998) found that students with a deep study approach 
usually prefer open-ended questions, while students with a surface study approach 
tended to prefer multiple choices questions. All these finding confirmed that senior 
students practice deeper approach of learning than junior students. 
Implication for Practice 
The study’s findings have several implications for researchers, professors, and 
policymakers.  This study could be added to the existing knowledge base regarding 
students’ assessment preferences. Moreover, the study extends previous research by 
focusing on students’ assessment preferences and their relationship with learning 
approaches, gender, age, GPA, and class level.  This study provides some of the first 
empirical evidence regarding dental students’ assessment preferences that could help 
us as educators in improving the dental education environment. 
The study provides a feasible way for professors to choose the best assessment 
methods that could enhance deep approach to learning. Understanding the relation 
between students’ assessment preferences and approaches to learning can lead to 
significant effects on dental students learning experiences.  Educators can use the 
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findings to understand all variables that could predict students’ assessment 
preferences. Junior dental students prefer concept map while senior students prefer to 
have open-ended questions with higher order thinking. These finding could help 
educators in enhancing students’ learning experience. In addition, researchers can 
compare dental students’ assessment preferences in the United States with students’ 
assessment preferences in other countries by using the study. Policymakers can use 
the study to take good strategic steps in improving students’ learning experiences.   
Limitations 
Although this study offers interesting findings, some limitations should be 
mentioned. First, the sample was 428 DDS students enrolled at University of the 
Pacific. Limiting the study result to one university in one location could affect the 
ability to generalize the results (Remler & Van Ryzin, 2010).  
 A second limitation is the duration of the intervention. The survey distribution 
was limited to one semester, which could affect students’ assessment preferences. The 
survey was distributed during the last week of the fall semester, few days before the 
final exams. The level of stress or anxiety might be high and could affected the 
results. 
 Lastly, all items in the survey were self-reported. The results might be under-
estimated or over-estimated depending on the students’ general understanding and 
interpretation of the survey questions. 
Suggestions for Further Research  
There are several recommendations for researchers who are interested in 
studying students’ assessments preferences. The sample of this research was 428 DDS 
students enrolled at one university. Researchers could add other universities, which 
would result in generalizable results that could lead to better research. Future research 
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could fill this additional gap in literature by examining all other variables that could 
influence students’ assessment preferences and learning approach.  
In the study, the impact of gender, age, GPA and class level on dental 
students’ assessment preferences was examined; however, the differences between 
variables were not examined.  For example, researchers could conduct a t-test to 
examine whether there is a significant difference between male and female students’ 
assessment preferences.  Further research may show that there is a significant 
difference between these all these variables.   
Conclusion 
 This study examined dental students’ perceptions about the current assessment 
methods used in dental education and the relationship between students’ assessment 
preferences and their approaches to learning.  The results indicate that students’ 
assessment preference is correlated with their learning approach, age, gender, GPA, 
and class level.  
The study adds to the research literature regarding dental students’ assessment 
preferences. The study provides strong evidences to support the relationship between 
students’ assessment preferences and their learning approach.  These finding could 
help educators in determining best assessment methods they should use by knowing 
students’ learning approaches and preferences.  
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APPENDIX B. REVISED TWO FACTORS SPQ 
This questionnaire has a number of questions about your attitudes towards your 
studies and your usual way of studying. 
There is no right way of studying. It depends on what suits your own style and the 
course you are studying. It is accordingly important that you answer each question as 
honestly as you can. If you think your answer to a question would depend on the 
subject being studied, give the answer that would apply to the subject(s) most 
important to you. 
Please fill in the appropriate circle alongside the question number on the ‘General 
Purpose Survey/Answer Sheet’. The letters alongside each number stand for the 
following response. 
A—this item is never or only rarely true of me 
B—this item is sometimes true of me  
C—this item is true of me about half the time  
D—this item is frequently true of me 
E—this item is always or almost always true of me 
Please choose the one most appropriate response to each question. Fill the oval on the 
Answer Sheet that best fits your immediate reaction. Do not spend a long time on 
each item: your first reaction is probably the best one. Please answer each item. 
Do not worry about projecting a good image. Your answers are CONFIDENTIAL. 
Thank you for your cooperation. 
1. I find that at times studying gives me a feeling of deep personal satisfaction.  
2. I find that I have to do enough work on a topic so that I can form my own 
conclusions  before I am satisfied.  
3. My aim is to pass the course while doing as little work as possible.  
4. I only study seriously what’s given out in class or in the course outlines.  
5. I feel that virtually any topic can be highly interesting once I get into it.  
6. I find most new topics interesting and often spend extra time trying to obtain more 
 information about them.  
7. I do not find my course very interesting so I keep my work to the minimum.  
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8. I learn some things by rote, going over and over them until I know them by heart 
even if  I do not understand them.  
9. I find that studying academic topics can at times be as exciting as a good novel or 
 movie.  
10. I test myself on important topics until I understand them completely.  
11. I find I can get by in most assessments by memorising key sections rather than 
trying to  understand them.  
12. I generally restrict my study to what is specifically set as I think it is 
unnecessary to do  anything extra.  
13. I work hard at my studies because I find the material interesting.  
14. I spend a lot of my free time finding out more about interesting topics which 
have been  discussed in different classes.  
15. I find it is not helpful to study topics in depth. It confuses and wastes time, 
when all you  need is a passing acquaintance with topics.  
16. I believe that lecturers shouldn’t expect students to spend significant amounts 
of time  studying material everyone knows won’t be examined.  
17. I come to most classes with questions in mind that I want answering.  
18. I make a point of looking at most of the suggested readings that go with the 
lectures.  
19. I see no point in learning material which is not likely to be in the examination.  
20. I find the best way to pass examinations is to try to remember answers to 
likely questions. 
The responses to items are scored as follows:  
A=1, B= 2, C=3, D=4, E=5  
To obtain main scale scores add item scores as follows:  
DA=1+ 2+5+6+9+10+13+14+17+18  
SA=3+4+7+8+11+12+15+16+19+ 20  
Subscale scores can be calculated as follows: 
 DM = 1 + 5 + 9 + 13 + 17 
 DS = 2 + 6 + 10 + 14 + 18  
SM = 3 + 7 + 11 + 15 + 19 
  
74
 SS = 4 + 8 + 12 + 16 + 20 
 
 
 
 
 
 
APPENDIX C. SURVEY 
DDS student in: 
• Class of 2018 
• Class of 2019 
• Class of 2020 
Age: 
• 20 to 25 
• 26 to 30 
• 31 to 35 
• Above 35 
Gender: 
• Male  
• Female 
• Prefer not to answer 
Accumulative GPA in the dental school is: 
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• >3.67 
• 3.33 to 3.66 
• 3.00 to 3.32 
• 2.67 to 2.99 
• 2.33 to 2.66 
• 2.00 to 2.31 
• < 2.00 
Assessment Preference Inventory (API):  
This inventory addresses various aspects of the assessment of academic achievement. 
Please read each of the statement and indicate to what extent you would like your 
achievement assessment to be based on them. Please note there is no correct or 
incorrect answer. Different students have different preference to achievement 
assessment. For each assessment alternative indicate to what extent it suits you 
personally, even if it isn’t, as yet, an available means of assessment used in your 
department. For your response use the following key: 
NA= Not applicable, 5= to a great extent, 4= to a certain extent, 3= unsure, 2= to a 
small extent, 1= not at all. 
To what extent would you want your achievements in the course be assessed by each 
of the following methods? 
1. Written tests, with supporting materials (notes, books)  
NA    5    4    3    2    1 
2. Written test, without the use of supporting materials 
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NA    5    4    3    2    1 
3. Written test without a time limit, with supporting material. 
NA    5    4    3    2    1 
4. Written test, without a time limit and without supporting material. 
NA    5    4    3    2    1 
5. Individual oral tests, without supporting material. 
NA    5    4    3    2    1 
6. Individual oral test wherein the question are given half an hour prior to the 
test, without supporting material. 
NA    5    4    3    2    1 
7. Individual oral test wherein the questions are given half an hour prior to the 
test, and answers can be prepared with supporting material. 
NA    5    4    3    2    1 
8. Individual oral, in the form of a group discussion where the instructor 
observes and assesses the contribution of each of the participants. 
NA    5    4    3    2    1 
9. Take-home exams 
NA    5    4    3    2    1 
10. Papers/projects 
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NA    5    4    3    2    1 
11. Portfolio (your collected work, finished and in progress) 
NA    5    4    3    2    1 
12. Computerized tests 
NA    5    4    3    2    1 
13. Multiple choice questions 
NA    5    4    3    2    1 
14. Concept map (charts expressing relations between concepts learned) 
NA    5    4    3    2    1 
15. Open-ended questions requiring short answer 
NA    5    4    3    2    1 
16. Open-ended questions requiring long answer (essays) 
NA    5    4    3    2    1 
17. Tasks resembling as closely as possible tasks encountered during lectures or in 
text books. 
NA    5    4    3    2    1 
18. Performance tasks resembling as closely as possible those performed by a 
qualified person in the profession for which you are preparing yourself. 
NA    5    4    3    2    1 
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19. Tasks related to real-life situation/events 
NA    5    4    3    2    1 
20. Simple tasks having only one correct answer. 
NA    5    4    3    2    1 
21. Complex and challenging tasks having more than one possible answer. 
NA    5    4    3    2    1 
22. Detailed tasks in which each stage is defined by the instructor. 
NA    5    4    3    2    1 
23. Knowledge questions related to the reading assignment 
NA    5    4    3    2    1 
24. Comprehension question related to the material taught by the instructor. 
NA    5    4    3    2    1 
25. Questions requiring the application of material learnt during the course to new 
situation. 
NA    5    4    3    2    1 
26. Questions that require the providing of example. 
NA    5    4    3    2    1 
27. Questions that require comparing different concepts/ideas. 
NA    5    4    3    2    1 
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28. Questions that require data analysis and interpretation 
NA    5    4    3    2    1 
29. Questions that require drawing conclusion 
NA    5    4    3    2    1 
30. Questions that require an overall view of the relations among all topics learnt. 
NA    5    4    3    2    1 
31. Questions that require creativity and imagination 
NA    5    4    3    2    1 
32. Questions that require personal explanation or opinion. 
NA    5    4    3    2    1 
33. Questions that require critical thinking. 
NA    5    4    3    2    1 
34. Questions in which you are asked to evaluate other’s solutions or opinions. 
NA    5    4    3    2    1 
35. Questions that require scientific investigation. 
NA    5    4    3    2    1 
36. Questions that require problem solving. 
NA    5    4    3    2    1 
To what Extent would you want? 
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37. The exam questions to be presented in order of difficulty (from easy to 
difficult) 
NA    5    4    3    2    1 
38. The exam questions to be presented in order of the study topics. 
NA    5    4    3    2    1 
39. There to be several quizzes through out the semester  
NA    5    4    3    2    1 
40. Your achievement to be assessed by a variety of tasks of different types. 
NA    5    4    3    2    1 
41. To be able to choose your preferred type of assessment 
NA    5    4    3    2    1 
42. The assessment of your achievement to be partly based on peer assessment. 
NA    5    4    3    2    1 
Revised Two Factors Study Process Questionnaire (R-SPQ-2F):   
This questionnaire has a number of questions about your attitudes towards your 
studies and your usual way of studying. 
There is no right way of studying. It depends on what suits your own style and the 
course you are studying. It is accordingly important that you answer each question as 
honestly as you can. If you think your answer to a question would depend on the 
subject being studied, give the answer that would apply to the subject(s) most 
important to you. 
Please choose the one most appropriate response to each question. The letters 
alongside each number stand for the following response. 
A—this item is never or only rarely true of me 
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B—this item is sometimes true of me  
C—this item is true of me about half the time  
D—this item is frequently true of me 
E—this item is always or almost always true of me 
 
Please do not spend a long time on each item: your first reaction is probably the best 
one. Please answer each item. 
21. I find that at times studying gives me a feeling of deep personal satisfaction.  
A   B   C   D   E 
22. I find that I have to do enough work on a topic so that I can form my own 
conclusions  before I am satisfied.  
A   B   C   D   E 
23. My aim is to pass the course while doing as little work as possible.  
A   B   C   D   E 
24. I only study seriously what’s given out in class or in the course outlines.  
A   B   C   D   E 
25. I feel that virtually any topic can be highly interesting once I get into it.  
A   B   C   D   E 
26. I find most new topics interesting and often spend extra time trying to obtain 
more  information about them.  
A   B   C   D   E 
27. I do not find my course very interesting so I keep my work to the minimum.  
A   B   C   D   E 
28. I learn some things by rote, going over and over them until I know them by 
heart even if  I do not understand them.  
A   B   C   D   E 
29. I find that studying academic topics can at times be as exciting as a good novel 
or  movie.  
A   B   C   D   E 
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30. I test myself on important topics until I understand them completely.  
A   B   C   D   E 
31. I find I can get by in most assessments by memorizing key sections rather than 
trying to  understand them.  
A   B   C   D   E 
32. I generally restrict my study to what is specifically set as I think it is 
unnecessary to do  anything extra.  
A   B   C   D   E 
33. I work hard at my studies because I find the material interesting.  
A   B   C   D   E 
34. I spend a lot of my free time finding out more about interesting topics which 
have been  discussed in different classes.  
A   B   C   D   E 
35. I find it is not helpful to study topics in depth. It confuses and wastes time, 
when all you  need is a passing acquaintance with topics.  
A   B   C   D   E 
36. I believe that lecturers shouldn’t expect students to spend significant amounts 
of time  studying material everyone knows won’t be examined.  
A   B   C   D   E 
37. I come to most classes with questions in mind that I want answering.  
A   B   C   D   E 
38. I make a point of looking at most of the suggested readings that go with the 
lectures.  
A   B   C   D   E 
39. I see no point in learning material which is not likely to be in the examination.  
A   B   C   D   E 
40. I find the best way to pass examinations is to try to remember answers to 
likely questions. 
A   B   C   D   E 
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APPENDIX D. PARTICIPANTS’ DEMOGRAPHIC DISTRIBUTION BAR 
GRAPH 
 
 
 
 
 
 
  
85
 
 
 
 
 
 
 
 
 
 
  
  
86
 
 
 
 
 
APPENDIX E. LINEARITY 
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APPENDIX F. MULTICOLLINEARITY 
 
Assessment-type Dimension 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: Written test 
 
 
 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 
 
 
 
Age: .933 1.072 
DDS student in: .898 1.114 
Gender: .925 1.082 
SPQ Deep .937 1.067 
SPQ Surface .954 1.048 
Accumulative GPA .949 1.054 
a. Dependent Variable: Oral test 
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Item-format Dimension 
 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: Multiple choice questions 
 
 
 
 
 
 
 
 
 
 
Model 
Collinearity 
Statistics 
Tolerance VIF 
Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: Alternative test 
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Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .897 1.115 
Gender: .925 1.081 
SPQ Deep .935 1.069 
SPQ Surface .952 1.050 
Accumulative GPA .948 1.055 
a. Dependent Variable: Open-ended questions 
requiring short answers 
 
 
 
 
 
 
 
 
 
 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .925 1.082 
DDS student in: .900 1.111 
Gender: .926 1.080 
SPQ Deep .935 1.070 
SPQ Surface .956 1.046 
Accumulative GPA .945 1.058 
a. Dependent Variable: Concept map  
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Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .936 1.068 
DDS student in: .898 1.114 
Gender: .923 1.084 
SPQ Deep .937 1.068 
SPQ Surface .952 1.051 
Accumulative GPA .950 1.053 
a. Dependent Variable: Open-ended questions 
requiring long answer (essays) 
 
 
 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: Contextualized questions 
 
 
 
 
 
 
 
 
 
 
  
155
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: Decontextualized questions 
 
 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: A variety of tasks of different 
types 
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Cognitive Process Dimension 
Model 
Collinearity 
Statistics 
Tolerance VIF 
1 Age: .934 1.071 
DDS student in: .902 1.109 
Gender: .925 1.081 
SPQ Deep .937 1.068 
SPQ Surface .954 1.048 
Accumulative GPA .951 1.052 
a. Dependent Variable: CP Mean 
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APPENDIX G. DURBIN WATSON 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .304a .093 .065 .77632 1.658 
a. Predictors: (Constant), SPQ Surface, Age:, SPQ Deep, Accumulative 
GPA, Gender:, DDS student in: 
b. Dependent Variable: Written mean 
 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .364a .132 .105 1.07424 1.931 
a. Predictors: (Constant), SPQ Surface, Age:, SPQ Deep, Accumulative 
GPA, Gender:, DDS student in: 
b. Dependent Variable: Oral mean 
 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .246a .061 .032 .67869 1.935 
a. Predictors: (Constant), SPQ Surface, Age:, SPQ Deep, Accumulative 
GPA, Gender:, DDS student in: 
b. Dependent Variable: ALTERNATIVE MEAN 
 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .192a .037 .007 .92560 2.248 
a. Predictors: (Constant), SPQ Surface, Age:, SPQ Deep, Accumulative 
GPA, Gender:, DDS student in: 
b. Dependent Variable: Multiple choice questions 
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Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .358a .128 .101 1.25778 2.068 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .308a .095 .067 1.27302 1.872 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .437a .191 .165 1.18274 1.773 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .283a .080 .052 .83215 2.114 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .284a .081 .052 .85216 1.870 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .192a .037 .007 1.12323 1.712 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate 
Durbin-
Watson 
1 .441a .194 .169 .70967 2.095 
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APPENDIX H. OUTLIER 
 
Case Number Std. Residual CP Mean 
Predicted 
Value Residual 
1 -3.943 1.43 4.2268 -2.79827 
3 -3.755 1.00 3.6650 -2.66505 
17 -3.887 1.00 3.7584 -2.75841 
a. Dependent Variable: CP Mean 
 
Case Number Std. Residual Written mean 
Predicted 
Value Residual 
201 -3.010 1.00 3.3366 -2.33663 
a. Dependent Variable: Written mean 
 
Case Number Std. Residual 
ALTERNAT
IVE MEAN 
Predicted 
Value Residual 
3 -3.366 1.00 3.2844 -2.28437 
a. Dependent Variable: ALTERNATIVE MEAN 
 
 
Case Number Std. Residual 
Multiple 
choice 
questions 
Predicted 
Value Residual 
3 -3.226 1.00 3.9860 -2.98595 
67 -3.293 1.00 4.0476 -3.04759 
109 -3.517 1.00 4.2558 -3.25579 
186 -3.513 1.00 4.2519 -3.25188 
a. Dependent Variable: Multiple choice questions 
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Case Number Std. Residual 
Contextual 
mean 
Predicted 
Value Residual 
3 -3.349 1.00 3.7870 -2.78696 
17 -3.459 1.00 3.8782 -2.87823 
51 -3.141 1.00 3.6137 -2.61367 
a. Dependent Variable: Contextual mean 
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APPENDIX I. SCATTERPLOT 
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APPENIX J. NORMAL Q-Q PLOT 
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APPENDIX K. CORRELATION ANALYSIS  
 
Assessment-Type Dimension and Learning Approaches 
 
 Written  Oral  Alternative SPQ Deep SPQ Surface 
Written  Pearson 
Correlation 
1 .209** .326** .199** .109 
Sig. (2-
tailed) 
 
    
N      
Oral Pearson 
Correlation 
.209** 1 .265** .308** .043 
Sig. (2-
tailed) 
 
 
   
N      
Alternative Pearson 
Correlation 
.326** .265** 1 .238** .005 
Sig. (2-
tailed) 
  
 
  
N      
SPQ Deep Pearson 
Correlation 
.199** .308** .238** 1 -.042 
Sig. (2-
tailed) 
   
 
 
N      
SPQ 
Surface 
Pearson 
Correlation 
.109 .043 .005 -.042 1 
Sig. (2-
tailed) 
    
 
N      
 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Item-Format Dimension and Learning Approaches 
 
 MCQs 
Conc
ept 
map  
short 
answ
er 
long 
ans
wer  
Conte
xtualiz
ed 
Decont
extualiz
ed 
 
variety 
of 
tasks  
SPQ 
Dee
p 
SPQ 
Surfa
ce 
MCQs Pears
on 
Corre
lation 
1 .028 -.135 -
.145
* 
.269** .089 .012 .040 .065 
          
          
Concept 
map  
Pears
on 
Corre
lation 
.028 1 .253** .222
** 
.211** .270** .078 .216
** 
-.008 
          
          
Open-
ended 
questions 
requiring 
short 
answer 
Pears
on 
Corre
lation 
-.135 .253** 1 .635
** 
.246** .334** .165* .304
** 
-.145* 
          
          
Open-
ended 
questions 
requiring 
long 
answer 
essays 
Pears
on 
Corre
lation 
-.145* .222** .635** 1 .167* .208** .052 .410
** 
-.059 
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Contextu
alized 
questions 
Pears
on 
Corre
lation 
.269** .211** .246** .167
* 
1 .488** .162* .269
** 
-.008 
          
          
Decontex
tualized 
questions 
Pears
on 
Corre
lation 
.089 .270** .334** .208
** 
.488** 1 .381** .344
** 
-.052 
          
          
A variety 
of 
different 
types 
Pears
on 
Corre
lation 
.012 .078 .165* .052 .162* .381** 1 .131 -.067 
          
          
SPQ 
Deep 
Pears
on 
Corre
lation 
.040 .216** .304** .410
** 
.269** .344** .131 1 -.042 
          
          
SPQ 
Surface 
Pears
on 
Corre
lation 
.065 -.008 -.145* -
.059 
-.008 -.052 -.067 -
.042 
1 
          
          
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Cognitive Process Dimension and Learning Approaches 
 
 CP Mean SPQ Deep SPQ Surface 
CP Mean Pearson 
Correlation 
1 .481** -.089 
Sig. (2-tailed)    
N    
SPQ Deep Pearson 
Correlation 
.481** 1 -.042 
Sig. (2-tailed)    
N    
SPQ Surface Pearson 
Correlation 
-.089 -.042 1 
Sig. (2-tailed)    
N    
**. Correlation is significant at the 0.01 level (2-tailed). 
  
  
187
Assessment-Type Dimension and Gender 
 
 
 Written Oral Alternative Gender 
Written Pearson 
Correlation 
1 .209** .326** .137 
Sig. (2-tailed)     
N     
Oral Pearson 
Correlation 
.209** 1 .265** -.203** 
Sig. (2-tailed)     
N     
Alternative Pearson 
Correlation 
.326** .265** 1 .028 
Sig. (2-tailed)     
N     
Gender Pearson 
Correlation 
.137 -.203** .028 1 
Sig. (2-tailed)     
N     
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
188
Item-Format Dimension and Gender 
 
 
MC
Qs 
Conc
ept 
map  
short 
answ
er 
long 
ans
wer  
Contextu
alized 
Decontex
ualized 
differen
t types. 
Gen
der 
 MCQs Pearson 
Correlatio
n 
1 .028 -.135 -
.145
* 
.269** .089 .012 -
.030 
Concept 
map  
Pearson 
Correlatio
n 
.028 1 .253*
* 
.222
** 
.211** .270** .078 -
.079 
Open-
ended 
question
s short 
answer 
Pearson 
Correlatio
n 
-
.135 
.253*
* 
1 .635
** 
.246** .334** .165* -
.112 
Open-
ended 
question
s long 
answer 
/essays 
Pearson 
Correlatio
n 
-
.145
* 
.222*
* 
.635*
* 
1 .167* .208** .052 -
.165
* 
Context
ualized 
question
s 
Pearson 
Correlatio
n 
.269
** 
.211*
* 
.246*
* 
.167
* 
1 .488** .162* -
.035 
Deconte
xtualize
d 
question
s 
Pearson 
Correlatio
n 
.089 .270*
* 
.334*
* 
.208
** 
.488** 1 .381** -
.088 
A 
variety 
of tasks 
of 
different 
types 
Pearson 
Correlatio
n 
.012 .078 .165* .052 .162* .381** 1 .051 
Gender Pearson 
Correlatio
n 
-
.030 
-.079 -.112 -
.165
* 
-.035 -.088 .051 1 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
  
189
Cognitive Process Dimension and Gender 
 
 CP Mean Gender 
CP Mean Pearson 
Correlation 
1 -.190** 
   
   
Gender Pearson 
Correlation 
-.190** 1 
   
   
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
190
 
Assessment-Type Dimension and Age 
 
 Written  Oral  Alternative  Age 
Written  Pearson 
Correlation 
1 .209** .326** .002 
     
     
Oral  Pearson 
Correlation 
.209** 1 .265** .101 
     
     
Alternative  Pearson 
Correlation 
.326** .265** 1 -.044 
     
     
Age Pearson 
Correlation 
.002 .101 -.044 1 
     
     
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
191
Item-Format Dimension and Age 
 
 
MC
QS 
Conc
ept 
map  
shor
t 
ans
wer 
long 
ans
wer  
Contextua
lized 
Decontextu
alized 
differ
ent 
types
. 
Ag
e 
Multiple 
choice 
questions 
Pearso
n 
Correla
tion 
1 .028 -
.135 
-
.145
* 
.269** .089 .012 -
.13
9 
Concept 
map  
Pearso
n 
Correla
tion 
.028 1 .253
** 
.222
** 
.211** .270** .078 .09
6 
Open-ended 
questions 
short 
answer 
Pearso
n 
Correla
tion 
-
.135 
.253*
* 
1 .635
** 
.246** .334** .165* .03
6 
Open-ended 
questions 
long answer 
/essays 
Pearso
n 
Correla
tion 
-
.145
* 
.222*
* 
.635
** 
1 .167* .208** .052 .03
4 
Contextuali
zed 
questions 
Pearso
n 
Correla
tion 
.269
** 
.211*
* 
.246
** 
.167
* 
1 .488** .162* .07
0 
Decontextu
alized 
questions 
Mean 
Pearso
n 
Correla
tion 
.089 .270*
* 
.334
** 
.208
** 
.488** 1 .381*
* 
.15
1* 
A variety of 
tasks of 
different 
types 
Pearso
n 
Correla
tion 
.012 .078 .165
* 
.052 .162* .381** 1 .05
4 
Age Pearso
n 
Correla
tion 
-
.139 
.096 .036 .034 .070 .151* .054 1 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
  
192
Cognitive Process Dimension and Age 
 
 CP Mean Age 
CP Mean Pearson 
Correlation 
1 .062 
   
   
Age Pearson 
Correlation 
.062 1 
   
   
   
  
0
Assessment-Type Dimension and GPA 
 
 Written  Oral  Alternative  GPA  
Written  Pearson 
Correlation 
1 .209** .326** -.089 
Sig. (2-tailed)     
N     
Oral  Pearson 
Correlation 
.209** 1 .265** -.063 
Sig. (2-tailed)     
N     
Alternative  Pearson 
Correlation 
.326** .265** 1 -.083 
Sig. (2-tailed)     
N     
Accumulative 
GPA  
Pearson 
Correlation 
-.089 -.063 -.083 1 
Sig. (2-tailed)     
N     
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
1
Item-Format Dimension and GPA 
 
 
MC
Qs 
Conc
ept 
map  
Shor
t 
ans
wer 
Lon
g 
ans
wer  
Contex
tualize
d 
Decont
extualiz
ed 
different 
types GPA  
Multiple  
choice  
questions 
Pearson 
Correlati
on 
1 .028 -
.135 
-
.145
* 
.269** .089 .012 -.005 
Concept 
map  
Pearson 
Correlati
on 
.028 1 .253
** 
.222
** 
.211** .270** .078 -.007 
Open-
ended 
questions 
short 
answer 
Pearson 
Correlati
on 
-
.135 
.253*
* 
1 .635
** 
.246** .334** .165* -.137 
Open-
ended 
questions 
long 
answer  
Pearson 
Correlati
on 
-
.145
* 
.222*
* 
.635
** 
1 .167* .208** .052 -
.192** 
Contextua
lized 
questions 
Pearson 
Correlati
on 
.269
** 
.211*
* 
.246
** 
.167
* 
1 .488** .162* -.182* 
Decontext
ualized 
questions 
Pearson 
Correlati
on 
.089 .270*
* 
.334
** 
.208
** 
.488** 1 .381** -.047 
A variety 
of tasks of 
different 
types 
Pearson 
Correlati
on 
.012 .078 .165
* 
.052 .162* .381** 1 .064 
Accumula
tive GPA 
Pearson 
Correlati
on 
-
.005 
-.007 -
.137 
-
.192
** 
-.182* -.047 .064 1 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
 
  
2
Cognitive Process Dimension and GPA 
 
 
CP 
MEAN GPA 
CP Mean Pearson 
Correlation 
1 -.136 
Sig. (2-tailed)   
N   
Accumulative GPA Pearson 
Correlation 
-.136 1 
Sig. (2-tailed)   
N   
 
 
Assessment-Type Dimension and Class 
 
 
Written 
mean Oral mean 
Alternative 
Mean 
DDS 
student in: 
Written Pearson 
Correlation 
1 .209** .326** -.022 
Sig. (2-tailed)     
N     
Oral Pearson 
Correlation 
.209** 1 .265** -.139 
Sig. (2-tailed)     
N     
Alternative  Pearson 
Correlation 
.326** .265** 1 -.008 
Sig. (2-tailed)     
N     
DDS students 
Class 
Pearson 
Correlation 
-.022 -.139 -.008 1 
Sig. (2-tailed)     
N     
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
 
 
  
3
Item-Format Dimension and Class 
 
 MCQs 
Concep
t map  
Short 
answer 
Long 
answer 
Conte
xtualiz
ed 
Deconte
xtualize
d 
differ
ent 
types 
DDS 
student 
Class 
Multiple 
choice 
questions 
Pearson 
Correlation 
1 .028 -.135 -.145* .269** .089 .012 -.053 
Concept 
map  
Pearson 
Correlation 
.028 1 .253** .222** .211** .270** .078 .223** 
         
         
Open-
ended 
questions 
short 
answer 
Pearson 
Correlation 
-.135 .253** 1 .635** .246** .334** .165* -.093 
         
         
Open-
ended 
questions 
long 
answer 
/essays 
Pearson 
Correlation 
-.145* .222** .635** 1 .167* .208** .052 -.208** 
         
         
Contextu
alized 
questions  
Pearson 
Correlation 
.269** .211** .246** .167* 1 .488** .162* -.145* 
         
         
Decontex
tualized 
questions 
Pearson 
Correlation 
.089 .270** .334** .208** .488** 1 .381** -.160* 
         
         
A variety 
of tasks 
of 
different 
types 
Pearson 
Correlation 
.012 .078 .165* .052 .162* .381** 1 -.098 
         
         
DDS 
student 
Class 
Pearson 
Correlation 
-.053 .223** -.093 -.208** -.145* -.160* -.098 1 
         
         
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
  
1
Cognitive Process Dimension and Class 
 
 CP Mean 
DDS student 
Class 
CP Mean Pearson 
Correlation 
1 -.267** 
Sig. (2-tailed)   
N   
DDS student 
Class 
Pearson 
Correlation 
-.267** 1 
Sig. (2-tailed)   
N   
**. Correlation is significant at the 0.01 level (2-tailed). 
  
